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CLAIMS 



[Claim(s)] 

[Claim 1] It is magnetization distribution calculation equipment which computes the magnetization distribution in this 
magnetic material when impressing and magnetizing a field to a magnetic material with a magnetization vessel. It has a 
magnetization current wave form count means to compute the current wave form where it flows in said magnetization 
vessel. This magnetization current wave form count means A calculation means to compute the parameter 
corresponding to the system containing said magnetization machine and this magnetic material based on a setting 
means to set up the parameter of the proper of said magnetization machine, said set-up parameter of a proper, and the 
property of said magnetic material, It has a count means to calculate the current wave form where it flows in a 
magnetization vessel based on the parameter of said proper, and the parameter corresponding to a system. Transient 
analysis of the impression field at the time of impressing the field generated according to the current wave form which 
divided said magnetic material into the element of a finite individual, and was computed by said magnetization current 
wave form count means to each element which has not been magnetized is performed. Magnetization distribution 
calculation equipment characterized by having further a first magnetization process count means to extract the 
maximum field for every element and to compute the point magnetized [ maximum ] for every element based on this 
maximum field and the property of said magnetic material. 

[Claim 2] Magnetization distribution calculation equipment according to claim 1 characterized by having further a 
residual magnetization count means to compute the residual magnetization of each element based on the point of each 
element computed by said first magnetization process count means magnetized [ maximum ], and the property of said 
magnetic material. 

[Claim 3] Magnetization distribution calculation equipment according to claim 2 characterized by having further a 
demagnetization process count means to compute magnetization of each of said element when the field which 
magnetization of each of this element generates is impressed to each element which has the residual magnetization and 
this residual magnetization of each element computed by said residual magnetization count means. 
[Claim 4] Magnetization distribution calculation equipment according to claim 1 to 3 characterized by having further a 
full magnetization curvilinear presumption means to compute the magnetization curve at the time of impressing a high 
field among the magnetization curves which show the condition of the magnetization at the time of impressing and 
magnetizing a field to said magnetic material based on the property of this magnetic material, and computing 
magnetization distribution using this magnetization curve. 

[Claim 5] Magnetization distribution calculation equipment according to claim 1 characterized by managing 
independently the parameter of the proper of said magnetization machine, and the parameter which shows the property 
of said magnetic material. 
[Claim 6] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which searches for the magnetization distribution at the 

time of magnetizing by impressing a field to the magnetic substance by numerical calculation. 

[0002] 

[Description of the Prior Art] recent years, magnetic recording, and electromagnetism - many attempts which carry out 
simulation of the magnetic hysteresis phenomenon by numerical analysis for the design of a device called an actuator 
are examined. There is the VMSW method as one of the approaches of searching for the magnetization distribution in a 
magnet at the time especially of thus, magnetizing by applying a strong field to a hard magnetic material. 
[0003] This approach is the technique of having added the hand so that a radical may be set to the technique of 
expressing a hysteresis characteristic as a set of the S-W model (model of Stoner and Wahlfarth) showing an uniaxial 
anisotropy crystal grain child's magnetization rotation behavior and each magnetization might be made adjustable. "The 
concrete contents of this technique, the verification by the new static magnetic field analysis method of the 
Mori: anisotropy ingredient, and magnetization vector measurement, The Institute of Electrical Engineers of Japan 
study group data, study group [ rotating-machine / a quiescence machine and ] SA-91-6, RM-91-15, and pp 51-60 
(1991)", And "Mori: It is indicated by the new static magnetic field analysis method II and the new Institute of 
Electrical Engineers of Japan study group data of an anisotropy ingredient, study group SA-91-25, RM-91-88, and 
pp97-106(1991)" [ a quiescence machine and / rotating-machine ], and magnetization of a permanent magnet and 
analysis of a demagnetization process are performed in it. 

[0004] moreover, others - "M. - Enokizono et al.:Magnetic Field Analysis of Anisotropic Permanent Magnet 
Problems by Finite ElementMethod, IEEE Trans. Magn., MAG-33, No.2, and pp 1612-1615 (1997)", "the field 
analysis about the Enozono and Tsuzaki:anisotropy permanent magnet problem, Institute of Electrical Engineers of 
Japan study group data MAGUNE tex study group MAG-96-251, pp 21-30 (1996)" - VMSW - the result of having 
performed magnetic magnetization and count of a demagnetization process using law is reported. 
[0005] However, any above-mentioned technique, In searching for magnetization distribution, the field analysis solver 
(equipment) of dedication using the VMSW method newly needed to be developed, and the load was large. Moreover, 
the magnetization current wave form was required as input data, therefore measurement was required beforehand. 
[0006] 

[Problem (s) to be Solved by the Invention] It was made in order that this invention might solve the above-mentioned 
technical problem, and it aims at offering the possible magnetization distribution calculation processor which can 
search for the magnetization current wave form of a magnetization machine required for calculation of magnetization 
distribution of a magnet by count, and computes magnetization distribution of a magnet using the existing general- 
purpose field count solver. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the magnetization 
distribution calculation processor of this invention is equipped with the following configurations. Namely, the time of 
impressing and magnetizing a field to a magnetic material with a magnetization vessel, 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the equipment which searches for the magnetization distribution at the 
time of magnetizing by impressing a field to the magnetic substance by numerical calculation. 

[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] recent years, magnetic recording, and electromagnetism ~ many attempts which carry out 
simulation of the magnetic hysteresis phenomenon by numerical analysis for the design of a device called an actuator 
are examined. There is the VMSW method as one of the approaches of searching for the magnetization distribution in a 
magnet at the time especially of thus, magnetizing by applying a strong field to a hard magnetic material. 
[0003] This approach is the technique of having added the hand so that a radical may be set to the technique of 
expressing a hysteresis characteristic as a set of the S-W model (model of Stoner and Wahlfarth) showing an uniaxial 
anisotropy crystal grain child's magnetization rotation behavior and each magnetization might be made adjustable. "The 
concrete contents of this technique, the verification by the new static magnetic field analysis method of the 
Mori:anisotropy ingredient, and magnetization vector measurement, The Institute of Electrical Engineers of Japan 
study group data, study group [ rotating-machine / a quiescence machine and ] SA-91-6, RM-91-15, and pp 51-60 
(1991)", And "Mori: It is indicated by the new static magnetic field analysis method II and the new Institute of 
Electrical Engineers of Japan study group data of an anisotropy ingredient, study group SA-91-25, RM-91-88, and 
pp97-106(1991)" [ a quiescence machine and / rotating-machine ]. In it, magnetization of a permanent magnet and 
analysis of a demagnetization process are performed. 

[0004] moreover, others - "M. - Enokizono et al.iMagnetic Field Analysis of Anisotropic Permanent Magnet 
Problems by Finite ElementMethod, IEEE Trans. Magn., MAG-33, No.2, and pp 1612-1615 (1997)", "the field 
analysis about the Enozono and Tsuzaki: anisotropy permanent magnet problem, Institute of Electrical Engineers of 
Japan study group data MAGUNE tex study group MAG-96-251, pp 21-30 (1996)" - VMSW - law The result of 
having used and having performed magnetic magnetization and count of a demagnetization process is reported. 
[0005] However, any above-mentioned technique, In searching for magnetization distribution, the field analysis solver 
(equipment) of dedication using the VMSW method newly needed to be developed, and the load was large. Moreover, 
the magnetization current wave form was required as input data, therefore measurement was required beforehand. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, as explained above, the magnetization current wave form of a 
magnetization machine required for calculation of magnetization distribution of a magnet can be searched for by count, 
and using the existing general-purpose field count solver, magnetization distribution of a magnet is computed and it 
becomes possible. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] It was made in order that this invention might solve the above-mentioned 
technical problem, and it aims at offering the possible magnetization distribution calculation processor which can 
search for the magnetization current wave form of a magnetization machine required for calculation of magnetization 
distribution of a magnet by count, and computes magnetization distribution of a magnet using the existing general- 
purpose field count solver. 

[Translation done.] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the magnetization 
distribution calculation processor of this invention is equipped with the following configurations. Namely, the time of 
impressing and magnetizing a field to a magnetic material with a magnetization vessel, It has a magnetization current 
wave form count means to compute the current wave form where are magnetization distribution calculation equipment 
which computes the magnetization distribution in this magnetic material, and it flows in said magnetization vessel. This 
magnetization current wave form count means A calculation means to compute the parameter corresponding to the 
system containing said magnetization machine and this magnetic material based on a setting means to set up the 
parameter of the proper of said magnetization machine, said set-up parameter of a proper, and the property of said 
magnetic material, It has a count means to calculate the current wave form where it flows in a magnetization vessel 
based on the parameter of said proper, and the parameter corresponding to a system. Transient analysis of the 
impression field at the time of impressing the field generated according to the current wave form which divided said 
magnetic material into the element of a finite individual, and was computed by said magnetization current wave form 
count means to each element which has not been magnetized is performed. The maximum field for every element is 
extracted and it has further a first magnetization process count means to compute the point magnetized [ maximum ] for 
every element based on this maximum field and the property of said magnetic material. 



[Embodiment of the Invention] Hereafter, with reference to an attached drawing, 1 suitable operation gestalt of this 

invention is explained to a detail. 

[0009] 

[Operation gestalt 1] 



MEANS 



[0008] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 11 It is the block diagram showing the configuration of the magnetization distribution calculation equipment 
concerning the operation gestalt 1 of this invention. 

[Drawing 21 It is the circuit diagram undone in the magnetization current wave form count section of the magnetization 
distribution calculation equipment concerning the operation gestalt 1 of this invention. 

[Drawin g 31 It is drawing showing the processing flow which the magnetization current wave form count section of the 
magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 
[Drawin g 41 It is drawing explaining how to ask for saturation magnetization by 1/H2 extrapolation in the 
magnetization current wave form count section of the magnetization distribution calculation equipment concerning the 
operation gestalt 1 of this invention. 

[Drawing 51 It is drawing explaining the reversible magnetization rotation field of a magnetization curve. 
[Drawing 61 It is drawing explaining chir. 

[Drawin g 71 It is drawing showing the processing flow which the perfect magnetization curve presumption section of 
the magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 
[Drawing 81 It is the explanatory view of the magnetization rotation model explaining the contents of the first 
magnetization process count section of the magnetization distribution calculation equipment concerning the operation 
gestalt 1 of this invention. 

[Drawing 91 the processing flow which the first magnetization process count section of the magnetization distribution 
calculation equipment concerning the operation gestalt 1 of this invention performs is shown — it comes out. 
[Drawing 101 It is drawing explaining the count approach of the residual magnetization of the magnetization 
distribution calculation equipment concerning the operation gestalt 1 of this invention. 

[Drawing 111 It is drawing showing the processing flow which the residual magnetization count section of the 
magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 
[Drawing 121 It is drawing explaining the demagnetization process of an anisotropic magnet. 
[Drawing 131 It is drawing explaining chirec. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To find a magnetic current waveform of 
a magnetic instrument by calculation and calculate magnetizing 
distribution of a magnet using a multipurpose magnetic field 
calculation device. 

SOLUTION: This is a magnetizing distribution calculation system 
which calculates magnetizing distribution when a magnet material is 
magnetized by the magnetic instrument. A calculation means, which 
calculates the current waveform of the magnetic instrument, is 
prepared. The calculation means has a means, which sets a Unique 
parameter of the magnetic instrument, a means which calculates a 
parameter corresponding to series including the magnetic 
instrument and the magnetic material according to the set unique 
parameter and characteristic of the magnetic material, and a means 
which calculates the current waveform according to the unique 
parameter and the parameter corresponding to the series. It also 
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element. 
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[00 2 4] ^T7/S 3 0 6t1^T5/7 P S 3 0 5t 

[0 0 2 5] ^7^/8 3 0 7^ ^7^^5 30 6 
-CR5t<**T,rt: J P e a k a— !f*s*BSUfc3t«««E 
Of— ^ffi (^^^/^S 301 T?RJW&A,»*««8t0> 

twin +^-atM^fyys3 

3 0 7) 0 

[0 0 2 6] ~ *\ ^S^S 3 0 8tjpeak^ 

L/c«am«o tr- ^ fit £ -Sc L ft v 

(^7^/8 3 0 8) . —s^ 5 

[0 0 2 7] ftfc, r:t1^7^7°S3 0 2(DfB 
v\ 

40 [ 0 0 2 8 ] 2 . ^*afti»«l^g|5 

■ m^-rmm) *hh*bz>h<Dx\ was (bhs 

[0 0 2 9] ttTI-^©*ft^-t^©»attS:/TL 
JO [0 0 3 0]!) ^^*«WP»0*S*«fe 
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9 

oner -Wo hJfart hJjU^X'gtZthZ h<D t 

[00 3 1] 
[£fc*5] 

sin 20 - H sin(o? - = 0 

Af = Micos(co - 0) 



(2-1) 

(2-2) 
(2-3) 



Ms 



(2-4) 



S t o n e r -Wo h 1 f a r t h JjUiZ&mAir 5 tC 
Mr c02fg£-T£o 

b. IH4^t-J:9^, #JWb&^ ( (a) M) 

5) r.£KU;t>#5 ( (b) 0) 0 
[0 0 3 3] HI4 (a) #H S: , f£ 

tti-«fbM«ri:ofcii*©«{k:ftii»-efct>, 04 (b) 
iiSitt^i/H 2 mmcmfcM& t <o , 04 u> 

[0034] &mwte&&mazmft&mG\£ML,xM 

ISbtD^rSfetriSffi-rs^^^BTieT-fc^, a, b cop* 

[0 0 3 5] ft|C»e>*t/ttt3Rj«-fbM- &tf«J5£ffi<Z>a& 
B«fbMr *JB^TflfflJtR. (jhi2a£ffijJ?L 

fcs-^o. 5) , i^T(ommxmitmm<Dmmm^^ 

[0 0 3 6] ( i ) i?i£ttfclBMtt (ttfcttttti:*;^ 

*|C<Cofc«* 0 tft*5*)B5lOTt (H 
b, Mb) )^±COm^0 COftScO^; (H f> Mf) 

lt, (2-5) td^^e*^ (H f , 

Mf) «cis»t*Wfc;EWE#i* f Sr**, (2-6) 
[0037] rrt% 0 5fi, ««iicat#H«r. IKM^ 
pra?wbEHE««K± (Hb) coa#^Pn*p^tc 

"To 

[0 0 3 8] 7£jb\ (2-5) ^{iJife (2-2) StfC 
M = M f ^{UllWfl^ (-O^Tfl?V^C*>COT\ 



(6) 
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(2-6) fi (2-1) S[:H = Hf^ftAlI^W 
#Ha ldo^T#V^cfccD-efc5o 
[0 0 3 9] *fc, PTiS?«{blHlte««0^^aiftS>^» 

#fc>*>, A^^-^^coa#Hb j^±co-r-<-cco^^ 

[0 0 4 0] 
[«C^6] 



<p f "CO- cos"" 1 
sin 20, 



(2-5) 



(2-6) 



( i i ) _h|B ( i ) Tl#fcI*M#HA SrfflV^C tt 

<2>£ (2-1) 5tfc:J:o-ofc«> (*J?>^fcW:»caS) , 
(2-2) S^flRfbM&jft&s. ft** (i i) Kifc 

^t, #C5£ (A- 1) COS toner -Wo hi far 
20 thzfrgstfc:. ^#H, IMWHA^4i^nfc<b 

[0 0 4 1] 
IW7] 



— ^ sin 20 - //sm(<i> - 0) - 0 



(A-l) 



--TO (A-l) 5*Sr (A- 2) (A- 3) 5£cO 

U (A- 4) a;SrJ»9 3S"rri:^J:0, WbQMEft* 

50 [ 0 0 4 2 ] 
[^8] 

/ (0) - i Ha sin 20-// s iu(cw - 0) (A -2) 



*(») _ 



*0 



/fc cos20 + H cos(g> - 0) 



/(A) 

<?0 



(A-3) 



(A-4) 



Kj£-3#, ^co^{bcoffii^^£ <&£ 0 Sotllk 
««*:***»K4rj»OIBIII*:**< Lfc*a*4>Stf>;R-e 
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U 

[0043] 2) %i&mto&<Dm&$m<D&}£& 

*^±|S1) (OS t o n e r -Wo hlfart hJjU 
[0 0 4 4] 

cast 9 1 

Mi(sin 2 to) 
Ha i L 



Xr 



2M. 



(2-7) 



(2^8) 



(2-6) 5c-r*«)^a*tt«#HA«, m&&m<DM 

Mr^c*3ltS««ftjBo«#«:x r t It) . »C^"C 

[0 0 4 5] ^t<>(Dl(t ^^ftSS^^/WC 
[0 0 4 6] 

Hfcfti o] 

(sin 2 a?) » sin 2 cu 

- 1 - cos 2 CO 

■t^T?, _kfB (2-6) 5£X*&lbtzmX&m&HA * 
(2-7) ^CftAbT#^>n^% r Gfc5fc(2-1 

o) ) ateufc^ft^^x r i^ritge-r^r^ 

[0 0 4 7] **3»*-tt«^tC» LT. (2-10) it 
(2-9) ^fflf^^(Z)2o^fc^t^\ ffi#C9S6 
[0 0 4 8] 

Wk* i i ] 



Xr 



Ms(&m 2 €i>j 



Ha 



(2-10) 



[0049] 3 ) ^mm^(ommmm<Dmti 

[0 0 5 0] *^ry7S 7 0 KU *4\«3?tf>«M4-e 
(Hb) , 8§MM r fc«5*»tr. ft*5, - 

[0 0 5 1] ^xy^S 7 0 2X^*7° 7 0 1 X 



72 



[0 0 5 2] A7^S 7 0 3"Ctt±EaSfcttb<Z)* 
[0 0 5 3] ^fy^S 7 0 5ftt (2-3) 5£MJ; 

(2-5) 5£*5j;tf (2-6) 7&c£V), -zj&mt 
lHl<E««^*5ft<5S*tt«#HA £##>5 0 
[0 0 5 4] 7ry/S 7 0 7TO (2-1) (2 
JO -2) *^J:9 X JW^jSo«:v>««<o«J|lh^*M-S« 
fbM£5fc£>5 0 
[0055] ^xy^s 7 o 8-ete (2-10) ^IJ: «9 

[0 0 5 6] 3 . Wi&{bi§*MftlS£l$ 

<&«fk (t±w^) &»m-rz>®>mx$>z> 0 ^tk, 

So 

[0 0 5 7] 1 ) *HR*»»(D-jRW*«*W-||[**lJ 

mx% zmm 

30 *fcfc%;tftV>) . 
[0 0 5 8] 
[»S12] 



(3-1) 



^cD»^^rrrr^i, ^»Hd icfcS^M'* 
mzftrtX&V&o^b^-tZt, (3-2) itoJ;? 
40 [0 0 5 9] 

nfcti 3] 

1 M 

U = - -Hd - M + jHefr • dM -M • Ho (3-2) 



(3-2) ^<D&m<D*:tL*:ti<Dm{zr>\,^X^x. 

[0 0 6 0] ^fKM«tf>y;KD±m^att, b 
•fcfrfRK ^ffiSr-ttt-^ttN. , Nb (Nb^Na) £-f 
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[0 0 6 1] 
[SKI 4] 



(3-3) 



'*Rl4:«ftH»i*lRl©rtl»t-tix-eixH. . Hh t [o o 6 2] 

U S^l-ttt-^ixO^lRj^^b^^Me s Mh £Mc o H»S;i 5] 

s Ms i n et^ftM^^, * 



(3-4) 



So * 

- JVT • Ho M/focos(Q-e) 



* [0 0 6 3] 
[*5tl 6] 



(3-5) 



J^JbJ: ftogftx*/^- UcojyfrxS (3-7) ^ 30l5r [0 0 6 4] 

* [*«17] 

- Afi/ucos(Q-#) ^ ^ 

(3-7) *^*5>JRBtr»«r«. t^aU/a ♦[0 0 6 5] 

5£ (3-8) &J;t>* (3-9) tfSa»a>*LS 0 ♦ 

{No + fAr A - TN^sin 2 f0 - + f J_ + p sin2 ^ M _ Hocos(Ci -9)-0 (3-8) 

2^(^* " sin 2(» - 0) + I/JAf sia26 - i*>sin(Q - 0) = 0 (3 . 9) 



[0 0 6 6] 
[«* 1 9 ] 



[0 0 6 7] 
l#5£2 0] 

^"TT " — cs0 (3*11) 

50 Xh x* 
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X+foZ> 0 (3-9) St!*, lk<D£?{C$c£tl 

[0 0 6 8] 
t«2l] 

. osin(0 - O ) — O (3.12) 

«toT, (3-13) ^g|^tt5. 
[0 0 6 9] 
»S2 2] 

Q - O (3- 13) 

(3-13) <t *9 . BJtftM, ^S$B£#Ho, RfiSJ?- 

(3-8) 5£«\ &o£?teft 

[0 0 7 0] 



AW*/ 



AT 



C3- 14) 



r rr% si#Hd % t»He fftt(3-i 

5), (3- 1 6) *DiS0^fc5r.£a>k s (3-1 
4) Stfi, (3-17) S©J:5W5o 

[0 0 7 1] 

[«2 4] 



Xc 

Wo — Hd « 7/*/jr 



(3-15) 



(3-16) 



P- 17) 



WtffcM, ^l#Ho, Sl#Hd, t»He f f 
tti-^T^lRldS— Sc-TSw kRZf (3-17) 
«;frtt«^>»<Bt§£\ (3-8) , (3-9) i&|C:fc5 

[0 0 7 2] ffiot, «J*tt«^^loatYk;jBS«, flfcef 

So 

[0 0 7 3] **3*|08S{kiaSSr, *««iffi(E>B*Bfl* 

fb, »««#*«ifl*WicH-»-r*»^*c3ov^r, if© 

IBlBii+fc*5it*»*||[t:«ffli-6r irfc-T^o 
[0 0 7 4] *«J«^iSfi^«toT, ^Hfc^-OlK 

fo+mikv^? h/HBtftW:*H«[M» lefts t L 

[0 0 7 5] 2) ^fbiBaM-IFfflc^itSAa^NR 

«ft*fl!*iMI*:ia 9 Srffl^T^T^RMi-So 
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[0 0 7 6] ^fi//S9 0im 

So 

[0 0 7 7] ^Xrv^S 9 o 2^&m^com£T*-9 1 

70 [0 0 7 8] XrvZfS 9 0 3-e«#PRS*i5fe«E^J:f5 
[0 0 7 9] y 9 0 4 -ett*l!*(0«S«ftjB 

[00 8 0] 4 . SlSWbf-Hlgtf 
20 #«t?*> 9 , JblEW8«bifietf*»K J: 13 t &tcm± 
*i:*3S^b*i»Srt>^«)S*)iHS:^Lfe±"e, £g@« 

[0081] i ) mmmimmmctotfzmtt 
m^<Dmm&m<Dm—m&<Dmjm<k& (h™. Mm) ■ 

Ete^O—^^blsIte^^/W-ft^^S toner -W 

o h 1 f a r t h*S*"X?f¥S-C§So ft*5S: (4- 
50 1) K*S^T. Hfi^8P«#"Cfe5o 
[0 0 8 2] 
[ft«2 5] 

/£* (7V£*) sin 20 - // sin(cy - « 0 <4-i) 

AT - Ms{Mm) cos(a> - (4-2) 

CO - COS _1 (/^(Afm)) (4-3) 

40 ::tH A (Mm) \±±%mmkmtm%nx*h ttbtc 
McXm<k& (Hm, Mm) SriiS«8Sftj»^*5Jt6S^ 

i4«#-e$>s 0 £fc, Ms (Mm) &mi oitC7F~rmik 

tfMftlcjsvvr. S^WfcS (H», Mm) SrirjoS^a 

fti»©«a?pa{b-e*> »9 . r* (m™) ti^aftiso^ 

(Hm, Mm) t-ctoT^:^$tL5t>Or^6o 

[0 0 8 3] rrr% &m*mib&zt<DMM&m<Dft 
50 -rs ( (2-4) ^(omtmz) . 



-9- 



(10) 



17 



[0 0 8 4] 
1**2 6] 



(4-5) 



mi&<nMc'hmitjk (Hb N Mb) d^r, a^inisg^ 

tfbte, (4-2) ft<fc!> (4-6) ft© <k 5 left 9 , 
CO<t^^®T*C0^ti^#HA (Mb) (4- 
1) ftJ:«9. (4-7) fttfc*. 

[0 0 8 5] 

[*ft2 7] 



rr-c, 1M»Ha (Mb) jmftcoj;?^ 

[0 0 8 6] 
[«2 8] 



(4-7) 



<<*-*) 



(Hm, Mm) tC^L-C, i»S^rat^:^5T 
[0 0 8 7] 2) »*«ft/SMmS:fc*5S»ft*i|ftS:t, 

(i) (4-3) , (4-5) ft<fc&«fbIIIte*Sa>£:# 

(4-6) ftJ:9^j»«fbia<M«^*3»ts«<kiHi 

fe^l0b 4r*«)So ^tt (4-7) s (4-8) ftK 
<tDS*tt»HA (Mm) £r*a6£ 0 
[0088] (ii) (4-1) ft&ffl^T, **8Mfc 

(H m> Mm) (H = Hm) ^{klHl^^ni 

£5fc£>5 0 rfttt.L&o (A-i) ~ (A-4) ft^ffl 

[0 0 8 9] (i i i) (4-2) ftfC^T, <*> = <*> 
m s M = M m «l:jo^t, fi&fafi£fbM» (Mm) 
3 e ^ffite&ft (4-9) Oii«9"Cfc5o 

[0 0 9 0] ( i v) ffifO»H^Lt (4-1) 
ft^J:t)«KfblHHteft^**^«, (4-2) ftSrffl^ 

[0 0 9 1 ] 

[$Cft2 9] 
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<4-9) 



*a«(^it§H=0TOlft (8&g«{bMr (M 
m) ) ii, (4-2) ?ZtZ&tfZ > 4> = 0<Dm&1tCn%L 
(«- (4-1) 5£fi x H=0O£#$=0£&5) , 
(4-2) ftfC (4-9) SfcftAlfcftS (4-1 

0) zt&x*$z> 0 

[0 0 9 2] 
[3£ft3 0] 
10 Mr(M~)~ Ms(M~)cos(a)) 



(4-10) 



[0093] 3). am{btW«ic^rt6^<D«ix 
v^TKTfciKW-rSo ^^r/S lio itli*^te 

Hb . MlftMr % ttfttttfbM. , % r e c 

[0 0 9 4] ^r^Sl 10 2X\±*"ry^S l l 0 

[0 0 9 5]^t^S1103 -ef±±IB*HKYbiiaf|- 
[0 0 9 6] ^r^/^Sll 0 4ttt7f^S 110 

[0097] iio 5 -e^co^ng-e, &g 

*©smi#ha (Mm) N sr«i8fkM 

r (Mm) £r*#>£o 

(i) (4-3) ftKJ:t> v «fbEMEAo»*r#«><5. 

(i i) (4-6) , (4-7) ftfcj;!9, H 
A (Ms) &5fc#>5 0 

(i i i) #5S*iCol^T\ ft<0*)H-ea««Yt;M 
r (Mm) ^tfe5 0 
40 a. ^r^S1103 "CR*a^*:**«{bXSiM»lt 

b. (4-8) ftClJ;^ Ha (Mm) £*#>6 0 

c. (4-1) fttcj;^ a<bEMEft*mSr**5. 

d. (4-10) fttdJ: <9 . Mr (Mm) £r#£>£ 0 

[0 0 98] ^f'^SllO 6 T?tt#»*<D8WbS* 

#*f^]@m, MlfhMr (Mm) Rt^S*tt«#HA 

(Mm) Sr^»E«S5»ca^i--5 0 
[0 0 9 9] 5 . «atiBSH-||[|F|S 

50 S*<D8MWMbfc, Kavmbtr^H-s^mnc, K# 
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[oioo] i) t&Mi&m(Dm<kftm*ht 

Or) (D^m (&im<ovtm) a>e> (m, e) <o^m * 



-IS- 



+ U a _ im - IV* • Ho 



Ud e m a g fit, ^t>& Z> RMR^L*^ — <D^itX &> 

[0 10 2] 
[«3 2] 



2/40 



2/40 



(5-2) 



a, bfi^lffyy^ilNa, Nb <Djjfa&m-f 

(N a ^Nb) e mtmnttn^tevzmikM^ e m 

: r>y/l'ajjfat<Dt£-tfi (< 90deg) t?fe t> , 

/^O^W^rf^COfiJc^. Mar, Mb r ^^^M^t^ffitC 



20 



k<DftXi&U-tZo •tZk£&=z.*/\'*c—&&<DmtU 

[0101] 

[«fe*3 1] 

<3-l) 

-r^s^-en-ett^-r (eii 2) 0 hoysmq<d 

[0 10 3] 
tW3 3] 

Ma ~ M cos(0 - 

Affc« Af sin(r3 ~<p) 

Mar = Afr COs(<9r - 

A/frr = Afr sin(& - ^) (5.3) 

(5-3) 5£KJ:t> (5-2) 7£tefti<D£?\c£:&ii 

So 

[0 10 4] 
[«3 4] 



2/to 2/io 
(Aft, - No) Mr 2 siu 2 (0r - 0) 

2/40 



(5-4) 



tfcKUm a g Srftff»tc*^*r^«)s Wb^gi*^ ★ [0105] 

Af — Afi> + X r ~HefT (5-5) 
^C0% r e c teM$E«O^E*T?fc9, ^2^PSCO®ftg|5 m a g ttB 1 4 0«Mlffia»|Ctt& <D ft ^ * 

i-ittO^tSgSftMr <^^Sr3!g-S:B:j»04SiIBT**>S [0106] 

(01 3) 0 ^< LT, Uma 6 f^StS$tl5 0 * [ft*3 6] 

Hi 4fc**oat»<OrtSS:BI^LyS:tO-C > U 40 
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U mas - fHeffdM 

Me 
M 

2 jl X„ c j J 2 Xree 



(5-6) 



S*ttx^;l/^«U. n i s o tCO^T. * [0 10 7] 

[0 10 8] * 

- M • Ho = -Afffocos(Q-0) #<ox 

(5-8) 

[0 10 9] * 

^_ Al(*f 2 -M, 2 ) ^ (No-N*)M 2 sin 2 (B-4>) (*t, - N*)Mr 2 sin 2 (0r - 4>) 

HaM sin 2 (g-fl r ) 
+ 2 

(5-9) 

- A47/ocos(Q-0) 

r^)U«MI^lfflt^ 0 t«W3U/dM= ^[0110] 

o, du/d e = o*i£)t>z>^b\^&Y). Mt e [«4 0] 



fiv 



- + 1 



M - M/ + x„ f //ocos(S-6) - -^5. ^ 



2 (5 " 10) 



Nt - JV- )M sin 2(0 - /i^ sin 2 0-0,) , . 

* ^ + -i /f osin(Q - a)- 0 (S-11) 

2^0 2 7 



[0111] 

Wfcs;4 1] 



40 tLTJ:l> 0 *fc»*tt"efcSii:^b, 
[0 112] 

m^4 2] 

ft- — O <5- 13) 

T*fc6 0 r*l<fc»9, (5-10). (5-11) S{1 
[0 113] 

m^4 3] 
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23 24 

2 

- Afr + # J//oCOS(Q -0) ~ I (5-14) 

I 2 ^° J 

//»sm(Q-0)«O (5 . l5) 

He r r tt^SWJfHo iS8ffHd <Dfnt & s Hoi, HdittiI4«»T'*6. 

trg^^ ^<DmikM\^Wuttfaf&ft% [oii4] 

Heffi, Sitt**lRlfi8;»firHe f f i £1-5<h, «t ;o [t^4 4] 
tt^f*L*Oj;5^|Ei£*ix5« Tcfc L^l Hoe, * 

- i/ocos(Q - fl)- NaM (5 . 16) 

« /fosin(Q - 0) + 0 (5-17) 

~tU-J:oT (5-14), (5-15) J; 5 )K[0 115] 

K*£*bS 0 * [»45] 

JVf = Mr + # r J/Te/rO " L (5-18) 

if/i sin 2^ „ rt 

*/*JF-l- = U (5- 19) 



MUM (r^r^S^MS^^xlftco^'iPi^smtt^i- 

(5-18) , (5-19) zmm-tzms^^^xm 
[oii6] m i e tc^-r «t 5 (c«ti«^i^^ijp 
tt) ^bSjoytHe f f , «fbMo^ifiis:-tn-Ptte 

e f f , 0 £ Lfc£ £\ ^#H= (Hx , Hy ) &fc<D 
(Hx, Hy) He f f tBe f f 

So 

[0 117] 
1*554 6] 

J/* = /T^T • COS&eff (5-20) 



/fy = Heff • sin 8«jf 



(5-21) 
(5-22) 



JO 



40 



[*^4 7] 

» f/ejgr . COs(Q^ - 0) 

Heff± - /fejgr • sin(Qe/r - 0) 



(5-23) 
(5-24) 
(5-25) 



bulk* 0. x*ttrA*riW2: u*:ia«&ffi«#-c*«£ 

3x^#HfC2tLT, (5-20) — (5-2 5) 5S£ 
fflV^T, He f f e , Heff ±ri53ft£ 0 fc 0 

[0 119] ^rT-JE(-, * (5-19) £fflV^i& 
f^lHlte^e^^:^, (5-18) &ffl^T«{fcMS:#:«> 
tttf, »:^:^j:i9^bM= (Mx, My) a*#*5 0 

[0 12 0] 

Mm= M - cos© C 5 ' 26 ) 

My = M * Sin 0 (5-27) 



0 



(5-25) 



::t*of:He f f <te e f f StJb^t. m 
#h= (He f f 0 , He f f x) mkcox o^-^ 

Z>o **>r^T% 8ttWb«**li*lRli:KftMOfti-* 
S-Cfc^ Qe f f ^^b^tt*rrp]«t^r^#H 
e f f t<Dtt:1rfimx-3bZ> 0 
[0118] 50 



x, Hy) ^ « (5-18) , (5-19) *«7bi- 

[0 12 1] **tt«^o»^^*5lt*±E*« 
«iBSt!0«{b*SWi^*rR]e»n«, (5-1 3) ^{cfe 



-13- 



(14) 



2002-328957 



25 

[0 12 2] lEgfiilf 48ftM (MH) 
( i ) aSWblSt**^ o f^S*(^)lfcMo <Dfa% 
(i i) SMfcMo«\ rft^ib*#>J;5 ^-T^^a^^ 
(i i i) ^i^Lt, ^{LM^ (i) -C^^fc^ 

(x) o^mt&te (v i i i) -e*^^e<offi^^^ 0 
(i v) ateM£rfflv^ ^rPi^^r^^^r^a 

B£*^B^£&OT\ T^C (5-2 

9) ^h^sh-s (^a^^^ 

(v i) a#H= (Hx, Hy) frt>s * (5-20) 
— (5-2 2) «rfl§V>T\ He r f £Be f f * 
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*6 e 



(vi i) S (5-25) HQeff £r s£ (5 
-23), (5-24) KHeffe, Heffi 

(vi i i) * (5-19) 3&>feOSr*ft, (5-1 

8) J:0«<bM*r*:*5 o fcasc. ^-es*tt«#HAtc 

fit, (4-8) T**^fcH A (Mm) ^ffiffi^^> 0 
(ix) * (5-28) «fc V&%$:#>^ 5* (5-2 
6) s (5-27) J:«9, »f/tft«ffcM«:*»*, 
/0 (x) (ix) T^otf]/S:4«ftMl:fflV^, (i 
ii)-(vii)^ SB*it«ft«fkMd5#6)ii-5 
*T?lfc«)3S-r. **5^Kf-tt. ^J-J:^ (v i i i) 
rfttetM^sBi:, IB e tM^^t<D^^m 
(■td) ^®j#O0. 2-0. 8»t 

[0123] 
IM4 9] 



H - 



-(B-M) 



(5-29) 



[0 12 4] 2) »««fttt-J|[»fcd3»tS«l3ao«liX 

[0125] ^f^snoi -era, aees^iastf 
«fb*«*em©*isi, seaftMr (m 

m) . S^tt8#H A ogl$r^^y KBfcW&tf. 

[0 12 6] 1 7 0 2tl«O^^^MS: 30 

W^lft 0 o«BHMS:K«i-*o ^SliMr (Mm) % 
*iRir4Wfc*a«ifc— Brr«*fij (0 = 0) <ki-5o 

[0 12 7] X^y^S 1 7 0 3T*f3l^ft><^ b/w^a: 
3&MMco x> y/#;# (Mx, My) X-m~to 
[0 12 8] 7r^/S 1 7 0 4t(j:im (M* s 

My) &m^T, m&m#-?<Dmmvrmt:ft5o 

l 0 1 2 9 ] XT 1 7 0 5 -m«»fW<&»*3fc 

£S«*<0»#0«3fc*£ (Bx, By) ^fe«J|L 

(Hx . Hy ) o 40 

[0 13 0] ^y^S 1 7 0 6-CfittK# (Hx % 
Hy) &7ntC, (5-20) - (5-22) ^tCj:«9, 

H e f f , O e f f 5o 

[0 13 1] 1 7 0 7"Cfi (5-2 3) — 

(5-25) 5£fC <fc 9 , Qeff, Heff 0> H 
e f f x £r;£#>5o 

[0 13 2] 1 7 0 (5-18) 

(5-19) =**rffl^T, «ffcft«ft©*# SMRr^* 

[0 13 3] X^^S 1 7 0 9-m«ffc<D*:#£M& 50 



co^^tcfi, Xy^^S 1 7 0 3 tC-M^ Xr^^Sl 
7 0 3^^7^/8 1 7 0 8*t?O*0i31S:jtft?)3gi"o 
— *\ ^f^/SUO 9 X~m<kMRT$jjfa 6 
mL^^^^tbfc^^^. X^s/y^S 17 1 Ofcii 
^ *ftMJtt^*|R] 0 J&* fe, (5-26), (5-2 
7) s«J;oattt^ IT, 

[0 13 4] ««as«:tf»-t-s»^. 
iBtt«^«ft«l»*3e«-e»fe*L* % r ((2-10) 

[0135] (5-2 0) ~ (5-28) ^t?fi, 

ffgE^rx y 2 SctcKRR^ LTM £*to X # 

^gtcfc^^J; rn^r3^7n(7)^t£KL 
_Lissi 7 o 4^^"ry^-ctt3*7co«#w-ity 

fc^tfcSo ttoT±Efmc#wt > "e«e«Lfc (5- 

2 0) - (5-28) % *COJ:5ft2 2k5clCH« 
[0136] ±G*tttt*G&gtl-*«i:> ££*ttllb|ftfi 
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[0137] ia i 8 ytmtimnftmfr/w— mx, i 
801 tt=>f /k 1802 nm^xfoz* ##«»f;i=i 

m^g (jpeak) ^lOkAt lt*j *9 , 

asjMMIfcjfi^ t <o £ * o X ^ 5 r. £ L T v 

[0 13 8] Sfc, »J£f-J:o-r»5>tL^W«{bftil6S: 
tc^> *^ftft«ftftj»S:f^«Lfc»*S:ia2.0^ 
-to 8SMKBS#H, Wtt^KffcMSrt 9, 2 0 0 1 
^«#««fcov>Ttt«;£*&*«r* 2 0 0 2 

[0139] H2 10 (a) te^«fbiflatf*fflSfc«fc £ 
ffl«fb»SW-||C«L (b) tt»S«<bttllW£J:5»H 
BWbtHML (c) »^iBStl-||tn(c:J:6ttatifian- 

/c|g|2l (d) »^i&&»hirA^i3ftt««ttiBathllc 
[0 14 0] roi9(:, #ttJtA0*$«*r*$««rHlc 
[0141] m 2 2 fiB$^*ff-eo«^*Bo«*afft 

[0142] * 
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* immmm2) ±mmmMmi<Dmmmmmm^w&x 

[0 14 3] L*>U rttttajRlHlK^Oa^^W 

tc^xcommm^mmmmc^^^mcomti^w 

<Dffith*m2 4tC^i~o S3 <koiSiM;i, ^r^/S2 
4 0 3^*5V^T=i^/KOlgSt (R) OlDfflffiSrKjeU 

tT 5 ©fc&HftT*— * fill] 2 5 ic^-fil 19 T\ iFfl&SStf) 

20 [0 1 4 4] #0iJ<Z>J; £T\ mmiBfi&*<0=i 

[0 14 5] 

lHJ67i2flB3] ±ianffij^fi§ 1 -cri, (4-8) ^{c^ 

Lfc Q *iK)fettlfe* (4-8) ' ic^-TJ; 

s (Mm) t£j£0H-5£ Lfe*dSJ:f9jE«l"t?feSo 
[0146] 
50 [W5 0] 



x 1 to. 



<4-8>' 



(i) (4-3), (4-5) ^SflSfblsMgfca)** 

«>, (4-6) *«to wra!«fbiHi(Efli«*c*5its«{bia 

(i i) ttftSMbM. (Mm) SrigSftffi (MslS) 

jc^^-r^o *o 

(i i i) (4-7) % (4-8) * *fcj;0jfcfrtt« 

#HA (Mm) 

(i v) (4-1) S&ffll^T. **«fb/£ (Hm % M 

m) \Z.tetfZ> (H = Hm) mk\B}mft<t>m&J&#)Z> 0 Z 

*Ui±ffi (A-l) ~ (A- 4) S$rffl^T*i()5rt 

(v) (4-2) itM&^T, 0 = 0m,M = Mm^4o 

^T, MftMs (Mm) £*#>3 0 #fitte5£ (4- 

9) (Dmvx&Zo 

(v i) *tofcfi«M« (Mm) £rffl^T (i i 50 



i) - (v) <Dftg.&WTfft*> 0 *j&m*t&fuMikMs 
(Mm) ^+^JRjK-TS*"Cj»»)3gi-o 

(V i i) **0fcS*ffiI»HA (Mm) , ttftfl^b 

Ms (Mm) Srfflvv-C, ffi*0«|^H(c*fUr (4- 

1) &\z£vm<kmmfi<t>&#$>t^ (4-2) 

[0 14 7] tLtc, (iii)-(v) <OmmtL,X 

nhtitz<t>m*m\<^x, (4-10) j&c&vmmmt 
Mr (Mm) Sr*^sr^^-et5 0 

[0 14 8] 

aSWbfmSB. »»iBStt*»<D 5 ocogP5> 
[0 14 9] *SB|g*«-eW:, Cttfeo«figffi^S:*» 
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[0 15 0] H2 6li»ISi«t5 i E^'-;K A* 

[0151] p o 2njM<nmmm$mj&9i-&&&ii8L& 

&As1£&&MMWLJ&9t9t*ei?=L--/i>'T?$ > v) , p o 3 fi^ 

-/w-c*>«k P0 4«iuwt:ia^»^^^-^^ 
swtw- & * —;v t msmms+M* & a 
r-crrtrfciup o i (-TtfE^J^f^M^y 

[0152] qo itt»«a»<o««t**i-^-^7r-r 

J^K*:*-*^*— ^-Cfc5e Q 0 3 £ Q o 4 tefl£5<£>B£^ 
[0 15 3] Q0 2(Dmmi&<DWK®K7 t — #<DMcfctf) 

ftrt*©— «SrH2 8 (a) tc^~r o *OM%<z>B£Hf[ 

2 8 0 1, n^;KOt^|r2 8 0 2, f tH(Z)t^^ 
12 8 0 3, ny^yfotf 2 8 0 4, a >^>^~^t 
W^(DM^ :: f'W&2 8 0 5 0f-^^AotV>-5 0 
[0154] Q 0 3 <Dm&<D$}mk&$L&$t~t&m<Dy* 

— ?<Dm*m2 8 (b) tc^fo ^j'if-^^Lt, a 

[0155] Q 0 4 <£>$£^(£>^ v^ — /W— ^CDMfcRSrg 

i-^r— #<Dm&m2 8 (c) m^-t 0 oi^wknite^ 

*<^>*/J^|fHb (2 8 0 6) % 8B«ftMr (2 8 0 
7) , JttJC* r e c (2 8 0 8) ^Aot^Sc 

[0156] i*5crm *p»a— ^o«»wttt* 

p o 5co4 , ^c:rt)a^tL■rv^^^c9^^^ c , 
[0 15 7] :oj;5(;r-^iS:Iio#tt7 f -^^f 

mmvft&T*-? t x~$rrtx<gm-fz ^ t x\ mmmrt 

[0 15 8] mc^tlhCOX^—^^XJ-yuVy^ 
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<DmtiKh>\,^xmmirz>o 

[0 15 9] a-— f f tt*-f#*»»» i e'7 f ^BIti*rt'=e 

^Q0 i*r7r>r^^&R*ia* % ^o^caoti 
KS^SiJ-t^K^^r-f/UR 0 l ^ttJ^j-r>5o HI 2 7 
(a) {C^L^c^SiJ^^/KO-W^-ro 

[0160] HI 2 7 (b) tt^W^e^/u^^oWW^* 

AB£^2 7 0 1, *«3— ^ 2 7 0 2, ^2 7 0 3, 
+ a^/W2 7 0 4RXf-^«f/U2 7 0 Stfe^it^ 

[0161] ^■-^^icmmmm.mmm^r^^-^ 
p o 2 sein^o ^v^^-^f^assomjRiHiK^ 

^»or^«{btf*fflAA7r^/U(oSll^Ro 2 tLX 
20 mjj~t% 0 

[0162] m^-*?te^±mm&mmm*i?~-;i' 

P 0 3 Srjg»1-5 0 ywHt«^<OSJ«flsftj»7* 

-r^Q0 4, RTmmfcft9tmxt>7T<{fr<DmBRo 

2^rSc^5A^, 77^^R0 2^f[:, 
^»«ft*Sr«-*D UT, ^OWfctHlfflA*^-^ R 0 

3 t Lrm^i-^o 

[0163] ifcic^— iff4«o«{bjaaffj|t*i^*-^p 

i:lTO^v ? t k -/W7 P f^77'f/l'Q0 4 > 
KaS^W^x/^r-Y/URO 1 SrB8^i&^«. rtM 

[oi64] *ttfc»-iftta«Kfls • ^$ui@§fj?^ 
v?^— ;i'&mm'tz> 0 **^ a -/niiift77>f^R 

[0165] &vmtetfnatmtmmtnm*m--<o 

r (Mm) , I*«#HA (Mm) f*, 7 7 ^/^ 

[0 16 6] r ~lCte^^LTW«£V^S, 77^/VR0 

2Srffiv>TEl2 0|c«i-J:5*iKjiB»IBxm8K<(<z>#« 
l*?f^ ^ 7 6 ^ ^ ^. - 77^f^R0 3 
*rfflv^r*^#«*i|»Sria 2 0 (c^-T «t 5 *Kff x«-ffc 
50 OlMi$r^77l/Tf5 ; e^^-/K 77^0 
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4 , R 0 5 . R 0 6 (Omit^COfm^tfl^tl^ V 
[0 16 7] Z<D£otcmik*i?^-;l>&mMlsXte< 

[oi68] ^mmmmx^m i^tzx o tc x mmtn^ 

or, -n<D^-?tztf%&mLxnm^zm(DmmiY 
ft a* e> <D»«w-*a« bt#b t ft So 

[0 16 9] 

cpu^mpu) &fc9mm£#mztiit7*jr : 7j*= 

fit 5*t?t4v\ 

[0 17 0] r*>#£\ lB«a*^fe*ai**tfc^ci^ 

*3§BJ1 Srfllrici-^ r t t-ft So 
[0 17 1] ^o^7A3— KSrflM&'TSfcfeolBttailE 

£\ 367*^*^. %W^rf4 CD-ROM, CD 

-R. mn'T—y P , ^Mm&<D**rV h\ ROMft 

[0 17 2] n^t 0 ^ — ##|Hl|lfcrn^?A 

nyt'a-^lt^lttv^os. (t-<U 

[0 17 3] ££>M, lB«JSEft:^e>«gW*^c^n^7 
p« * y Wn^An- K Office 

£*fc^**x£r tttS 5*t?tft^\ 

[0174] 

^^^b^^»mi-^iift^^o«^m«s^^f+ 
y;us<~&m^xm&<Dmikftrt*mm-rz>-eimkt£ 
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So 

[SffiOflfi^ftR^] 

[0 i ] *¥&W<DnMMm l fca»a>*«{b#*#aiasffi 

^M^t^p y?mx*hz> 0 

[0 2] *^MoHjBS^ l fd^-5^b^»tH3gE 
of «t«»»IHttls-e«< B»Ht*>6, 
[0 3] *«woiijffi^«iic*^sa{b^j|[ttj3sa 

jo [04 ] *«9]<03giftgffi i [ca^s^b#*Wlii3£® 
<om ««*jft»W-|MB^*5i i /h 2 J; 0 «ft 

[0 5] «{bftlft©^«^ia*^lgcSrK«^5HTfc 

So 

[0 6] Xr^M«il^o 

[07] *»wo^^ffii*cd^s«{b»*»taasfi 

So 

[0 8 ] *5sw^nj6fl!?ffi i fca>tf»s«ffc*>*nma«i 

[0 9] l 

[010] *58W(7>mfi?gffi i 
[011] ^xnonife^n i 

[012] ^MWMigg^gft0^t6it^-5o 

[013] % r e c &wtw-rz>mx&z> 0 
30 [014] He f f (Dm&nnm&mm'rzmxfoZa 
[015] **tt«^««iaasrRW"t-5ia-e*>s 0 

[017] *«noHlft»1B i lcjta&»S«fls5MlT*U» 
[018] #3gW<£>5g«7g« l ica^Sf smkmw*^ 

[0i9] i \cfafrz>m{£5tffiwmm 

40 [020] *wn<nnmxm i 

So 

[02i] ^mcommmm i ^d^s«fb»*imnfi 
[022] *ftfn<D$mmm i ^*^»5Wb»*iicuias 
[023] ^xnonik^iiB i ma*j&»*«fb#**tH« 
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[12 8] ^0^O^J£^fll4 C^^51fbMI{iig 
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CPU 



II] 



[12] 



706 



Al 



I jijgjEggtiire | 

4) x rec 

3) 3-OU££» 



ft)* 



CPU 



,- 102 



f03 



*05 



2£« 



[!5] 




f!3] 



( start ) 



<t&sm&> 

I 



—S301 



S302 



| a >^>1t(Dm£%TWJ£ (V) (P&MffiBBg I — $303 



=>1«Dm?5* « = cv 
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0 




Ht 
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S305 

[ 



$308 
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[0 8] 



1 2] 




start 



17] 



I) *0$<tffi» ( BH ) 
5) » :»B«fl: 



—S701 



m<t M = B-woH 



—S702 



I 



— S703 



X 



^— S705 



ZHisin (o>-<M) 
gin 2 $ r 



Ha : 



(2-5) 



4 .Ho 





[09] 
start ) 



2) lacoisw 



— -S902 



— S903 



— S706 



yH*sin2 4> -Hsln(a>-*> = 0 (2-1) 
M = (2-2) 



S708 



end 



S707 
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[14] 




II 1] 



start 
I 



2) ur : mmmit 

3) Us : Stt&fc 

3) Xrtt 

4) &±ttm&ie-sttm<mi» 



X 



ftgJit Ri = Mr/Mi 

X 



X 



—S1103 



Sff04 



S?Ttl»ttrK «®«<b«rCDftt$ 
« = cos'^R.C Hn))=cos" 1 ( Rt ) 

<t> h = CO - cos _1 ( ^g-) 

, «> «i-<«-»0 

sin Z£b 
3>#g3fcfw^HVC, «S»fh*H-^ 
© (Ho. Ma) ^KJt** 
<2>H*CM.)£3*«>* 

HaQJ.) = HaCMOx^- 
@ M * 

-|-HA(M-)sin2*.-Hsin(w-<<»0= 0 
<g) Mr (Ma) 

Ur OAO ^ — r 



(4-3) 

(4-n 

(4>D 
(4-8) 



COS (w — * n) 



X 



S1105 



I 

( end i 
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im 1 7] 



II 8] 



C start ) 



■ KtSBftNr Oh) 



S1701 



M = MrCMn) 

0=0 

~~3^ 



Sf7Q2 



(VkM?) = (McosO,Usin0) S1703 



X 



-S1704 



H = 



1 



(B-M) 



Hx = HeifCOS0eiF (S-ZO) 
H» = H »»f sinQgi f (s-zi) 



X 



-S1706 



Hiffe= H>ff.cosCQ«tr- 9 ) 
rkif-L= H«HslnCQ.ff-0) <*"") 

Qi1f=©«ff — ©■ <H5) 

I 



—S1707 



9. M©sra<semfcij«wo«»e«AOTi>6) 

U = H,OMtx ra {H.,. a - H> ' >W ' i " ,<> )<»-, 0 |~ Sf708 



-H.ffx = 0 
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2> ^Wb®|E^i5{OS/J^^Hb 

4) Xr« 
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